**Core tip:** This case report is important because it describes the diagnosis trajectory of a rhabdomyosarcoma located in an uncommon region, presenting the steps of the exams performed and their results. The knowledge must be realized with the intention of improving the diagnosis and the clinical conduct, giving greater survival rate and better quality of life to the patient. The early diagnosis was very important in this case, due to the imaging and histopathological exams in question with the association of experienced pathologists.

INTRODUCTION
============

Rhabdomyosarcoma (RMS) is a malignant mesenchymal tumour of the skeletal myogenic fibres\[[@B1],[@B2]\] and is considered the most common soft-tissue tumour in children and adolescents, responsible for 50% of all soft-tissue sarcomas. It is the second most common paediatric tumour of the head and neck (after lymphoma) and is most commonly located in the cervical-cephalic region or the genitourinary system\[[@B3]-[@B5]\].

RMS is histologically classified as embryonal (eRMS), alveolar (aRMS), pleomorphic (pRMS) and spindle cells and sclerotic type (eRMS). The first two subtypes occur in children and adolescents, with the alveolar subtype being more aggressive than the embryonal subtype, while pleomorphic RMS affects adults\[[@B5],[@B6]\]. The first two subtypes (eRMS and aRMS) are diagnosed based on the expression of myogenic markers, such as transcription factors, MyoD, myogenin, myosin heavy-chain structural proteins, skeletal a-actin, and desmin. These markers connect RMS to a skeletal-muscle lineage, but the tumour may also originate from a non-myogenic cell\[[@B5],[@B7]\]. Thus, although RMS usually originates from within a skeletal muscle, it can also develop in areas devoid of muscle tissue, such as the salivary glands, skull base, biliary tree, and genitourinary tract\[[@B5],[@B7],[@B8]\].

Although some eRMS cases were reported before, few cases presented a complete clinical, imaginologic and microscopic documentation, including follow up description. The present study reports a case of eRMS in the left maxillary sinus with invasion of the orbital cavity in a paediatric patient diagnosed and treated at the Hospital Napoleão Laureano in João Pessoa, PB, Brazil.

CASE REPORT
===========

The patient (10 years old, male, mixed race) was admitted to the Hospital Napoleão Laureano, which is a referral hospital for cancer diagnosis and treatment in Paraíba State, presenting with a large swelling and exophthalmos on the left side of the face in addition to a raised and hardened area in the maxillary region that had appeared approximately 25 d prior. The patient presented no fever and reported feeling pain occasionally. The patient's visual acuity, eye structure, and ocular fundus were normal in both eyes (Figure [1](#F1){ref-type="fig"}).

![Initial clinical features of the lesion showing a reddish painful firm mass on left side of face with rapid evolution (25 d). This lesion was causing left visual impairment with notorious swelling on facial skin with absence of other obstructive symptoms.](WJCC-5-440-g001){#F1}

A computed tomography (CT) scan of the paranasal sinuses was performed with and without intravenously administered contrast. The images showed a heterogeneous (DM = 32 UH) mass with soft-tissue density, measuring 1.5 cm × 6.2 cm × 5.0 cm, occupying part of the left half of the face inside the maxillary sinus, and infiltrating and destroying the bone structure of the maxillary sinus, left orbit, ethmoidal cells, nasal cavity, and sphenoid sinus. Inflammatory sinus disease was present in the left maxillary sinus and left exophthalmos due to the compression exerted on the eye (Figure [2](#F2){ref-type="fig"}).

![Computed tomography scan of the paranasal sinuses. On coronal view, a diffuse hypodense mass was dislocating lateral wall of left sinus and compressing the inferior border of left orbital structure with tumor invasion. On axial plan, tumor mass was filling the left sinus and a dislocated nasal septum was evident.](WJCC-5-440-g002){#F2}

Through an incisional biopsy, an oval tissue fragment of light-brown colour and firm-elastic consistency, measuring 1 cm × 0.8 cm × 0.6 cm, was collected from inside the left maxillary sinus. An analysis of the histological sections revealed an undifferentiated malignant neoplasm infiltrating the skeletal muscle tissue (Figure [3](#F3){ref-type="fig"}).

![The microscopic slide showed an undifferentiated malignancy with hyperchromatic rounded cells with scarce and eosinophilic cytoplasma infiltrating the skeletal muscle tissue (hematoxylin-eosin, 40 ×).](WJCC-5-440-g003){#F3}

An immunohistochemical analysis was performed on a biopsied tumour fragment from the left maxillary sinus. The paraffin block was cut into 3-μm sections, which were analysed using an automated method (Ventana Benchmark GX, Roche Diagnostics) with a multimetric detection system (Ventana ultraView Universal DAB detection Kit, Roche Diagnostics). Positive and negative controls confirmed the reliability of the methods. The microscopic examination was positive for the following antigens: MyoD1, myogenin, desmin, and Ki67 (100% positivity in neoplastic cells) (Figure [4](#F4){ref-type="fig"}), allowing the identification of the tumour as an eRMS.

![An immunohistochemical analysis was performed on a biopsied tumour fragment from the left maxillary sinus. A: Immunohistochemical analysis showed positiveness to anti-Desmin antibody with dual cytoplasmatic and nuclear staining; B: The same pattern was observed against anti-Ki67 (B) showing intense positiveness and high rate of cell proliferation; C and D: Anti-myogenin and MYO-D1 were positively found on nuclear staining leading to RMS lineage supposition.](WJCC-5-440-g004){#F4}

The treatment plan combined chemotherapy with radiation therapy; chemotherapy was initially performed for a nine-month period (Vincristine, Dactinomycin, and Cyclophosphamide), combined with 20 radiation fractions (50.4 Gy), and followed by surgical ablation of residual mass on maxillary sinus with ocular globe and optic nerve preservation.

After 2.5 mo of chemotherapy, there was a significant reduction of the tumour mass (Figure [5A](#F5){ref-type="fig"}). After completion of the treatment (9 mo), the patient progressed satisfactorily and, during the follow-up period to date (18 mo), has shown no visual impairment or tumour manifestation in any other region (Figure [5B](#F5){ref-type="fig"}).

![Monitoring of the patient after the period of 2.5 mo of chemotherapy and after completion of treatment (18 mo). A: Monitoring of the patient after the period of 2.5 mo of chemotherapy; B: Monitoring of the patient after completion of treatment (18 mo).](WJCC-5-440-g005){#F5}

DISCUSSION
==========

The incidence of eRMS is highest in children one to four years old, lower among those 10-14 years old, and lowest among those 15-19 years old\[[@B9]-[@B11]\]. The head and neck region is a common site for the development of eRMS. The orbit is the most frequent site\[[@B9],[@B12]\] and is also a common location for tumour extensions of the same histopathology occurring in adjacent cavities\[[@B13]\], such as the maxillary sinus, as reported in the present case.

The cytogenetic characterisation of eRMS is not well established; however, in ≥ 80% of cases, aRMS is associated with chromosomal translocations between chromosomes 2 and 13 \[t (2; 13) (q35; q14)\] or chromosomes 1 and 13 \[t (1; 13) (q36; q14)\] and genetic imbalances that result in the fusion of domains of the transcription factors Pax3 and Pax7 with FOXO1a\[[@B2],[@B5],[@B14]-[@B16]\].

The final diagnosis is usually defined based on a tissue biopsy associated with a histopathological and immunohistochemical study\[[@B17]\]. Both aRMS and eRMS express myogenin and MyoD1 (myogenic regulatory nuclear proteins), but the alveolar subtype shows stronger and more generalised myogenin expression than eRMS. The diagnosis of RMS subtypes is important because aRMS is associated with a poorer prognosis, with a greater frequency of disseminated metastases. The immunohistochemical staining of pediatric RMS with antibodies to MyoD and myogenin provides information for a definitive diagnosis. Although almost all cases show nuclear expression of both products, staining for myogenin shows greater clinical utility due to its consistency and association with less nonspecific staining\[[@B17]\].

While it is desirable that pediatric tumours should be identified in their early stages to obtain the best prognosis, the reality is that early diagnosis does not occur in many cases. Additionally, the rapid growth of pediatric tumours makes medical management challenging for combating tumour growth and the complications that can arise from an advanced-stage tumour\[[@B18]\].

The rapid growth of tumour masses in the ocular region, whether derived from the paranasal tissues or otherwise, has been reported in other studies\[[@B19],[@B20]\]. In a case reported by Magrath et al\[[@B19]\], a three-year-old male patient also showed swelling in the left eye; however, the tumour dimensions were smaller than those reported here. The growth period was also approximately four weeks; however, the growth originated within the orbit rather than arising from the maxillary sinus tissues, as in the present case. Furthermore, the initial characteristics were consistent with a framework of cellulitis, the aRMS diagnosis was obtained through immunohistochemistry, and tumour remission occurred after one month of treatment with Vincristine, Dactinomycin, and Cyclophosphamide. In a case reported by Chen et al\[[@B20]\], the patient was also male and was 13 years old. Exophthalmos of the left eye developed gradually over a two-week period until a doctor was consulted. Upon examination, the patient was diagnosed with aRMS, with destruction of the ethmoid bone, nasal cavity, and orbital cavity but without evidence of distant metastases. A combined treatment protocol consisting of chemotherapy (Vincristine + Actinomycin + Cyclophosphamide) and radiotherapy for high-risk RMS was initiated. After 44 wk of treatment, the tumour regressed completely, and no recurrence was observed at one year after the completion of treatment.

A retrospective analysis of the records of 14 patients by Fyrmpas et al\[[@B13]\] showed that the average age of patients with RMS of the sinuses was 7.5 years and that 42.8% underwent surgery before beginning chemotherapy, while 57.2% received chemotherapy and radiation. In addition, intracranial extension and ages greater than 10 years were associated with lower than average survival rates (five-year survival rates, 53.9% for all patients and 83.3% for those who underwent surgery).

The clinical differential diagnosis may be performed with others aggressive connective tissue malignant lesions as Fibrosarcoma, Ewing's sarcoma and Leiomyosarcoma. The final diagnosis is realized through microscopic tests. The prognosis of rhabdomyosarcoma is evaluated according to its clinical, anatomical, histopathological and age characteristics. Normally, the sRMS and aRMS have a good and poor prognosis, respectively. The eRMS of the present case is classified as having an intermediate prognosis lesion\[[@B21]\].

In general, the management of pediatric RMS requires a combination of chemotherapy, radiotherapy, and surgery. Chemotherapy is the first and most important approach to advanced-stage tumours, such as that described here. Tumours diagnosed at an early stage can be treated with a radical surgical approach because the function and cosmetic appearance can possibly be preserved.

This paper focused a single clinical case which could not be extrapolated to all cases of RMS on head and neck. However, due to scarcity of analogous clinical cases and needing to better comprehend this condition, this report could be useful for clinical practice, including differential diagnosis options and diagnosis by clinical or microscopic similarities. It is vital that health professionals are aware of the early signs of cancer in paediatric patients and have sufficient knowledge of efficient referral procedures to paediatric cancer diagnosis and treatment units so that children and adolescents will not suffer the consequences of late diagnosis and receive a less aggressive treatment approach.

COMMENTS
========

Case characteristics
--------------------

The patient presented occasionally pain, large swelling and exophthalmos on the left side of the face in addition to a raised and hardened area in the maxillary region that had appeared approximately 25 d prior.

Clinical diagnosis
------------------

According to the clinical examination, the patient's visual acuity, eye structure, and ocular fundus were normal in both eyes.

Differential diagnosis
----------------------

The differential diagnosis are others aggressive connective tissue malignant lesions as Fibrosarcoma, Ewing's sarcoma and Leiomyosarcoma.

Imaging diagnosis
-----------------

The computed tomography showed a heterogeneous mass occupying part of the left half of the face inside the maxillary sinus, and infiltrating and destroying the bone structure of the maxillary sinus, left orbit, ethmoidal cells, nasal cavity, and sphenoid sinus.

Pathological diagnosis
----------------------

An analysis of the histological sections revealed an undifferentiated malignant neoplasm infiltrating the skeletal muscle tissue.

Treatment
---------

The treatment plan combined chemotherapy with radiation therapy and followed by surgical ablation of residual mass on maxillary sinus with ocular globe and optic nerve preservation.

Related reports
---------------

To our knowledge, there aren't many papers about embryonal rhabdomyosarcoma (eRMS) that describes pathological, immunohistochemical and surgical findings of a clinical case in the literature.

Term explanation
----------------

Regarding the trajectory of this case, everything occurred according to the terms.

Experiences and lessons
-----------------------

This report helps to further understand eRMS in terms of diagnosis, clinical presentation, treatment and prognosis.

Peer-review
-----------

This is a well written case report.
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